Studies on glutaryl-CoA dehydrogenase in leucocytes, fibroblasts and amniotic fluid cells. The normal enzyme and the mutant form in patients with glutaric aciduria.
Three patients with glutaric aciduria have been shown to possess a partial but severe defect of the enzyme glutaryl-CoA dehydrogenase in isolated leucocytes and cultured skin fibroblasts. They could readily be distinguished from heterozygotes by measuring the activity of this enzyme, as shown in a study of the two families involved. The activity of glutaryl-CoA dehydrogenase in normal cultured amniotic fluid cells was comparable to the activity in normal cultured skin fibroblasts indicating the possibility of prenatal diagnosis. Without flavin adenine dinucleotide added to the assay mixture, the activity of glutaryl-CoA dehydrogenase in fibroblasts from normal individuals was very much reduced and similar to the activity in the patients, but after addition of flavin adenine dinucleotide to saturation the activity increased 20-fold in normal subjects while only a very slight increase could be demonstrated in the patients. The Michaelis constant for the substrate glutaryl-CoA was similar for both normal and patient cell lines. The optimum assay conditions for the enzyme in cultured fibroblasts from normal individuals have been established. In contrast to our patients, we found no activity in a fibroblast cell line from a patient with glutaric aciduria diagnosed elsewhere.